We have investigated electron-and hole-doping effects on A-site ordered perovskite man- 
Introduction
Transition-metal oxides with perovskite structure R 1−x Ae x BO 3 (R: rare-earth, Ae:
alkaline-earth, and B: transition-metal) and their derivatives have been intensively studied in terms of technological applications as well as fundamental physics because of their rich electronic properties such as high-temperature superconductivity in cuprates and colossal magnetoresistance (CMR) effect in manganites. 1 The CMR is usually observed near the phase boundary between ferromagnetic (FM) metallic and charge/orbital-ordered insulating (COI) (or spin-glass insulating) states. applied. 4 The H-induced COI-FM metallic transition accompanies the huge reduction in the resistivity, which is referred to as the CMR. In conventional perovskite manganites, R 3+ and Ae 2+ occupy perovskite A-site at random. This structural randomness due to A-site solid solution considerably lowers the transition temperatures of the electronic phases far below room temperature (RT), which makes its practical application difficult. Therefore, in order to realize new electronic device using the CMR effect, such
A-site randomness must be removed or considerably reduced.
A-site ordered perovskite RBaMn 2 O 6 is a promising candidate for solving the problem. There exists no structural randomness in RBaMn 2 O 6 , since RO and BaO layers are regularly stacked along the c axis (Fig. 1) . As a result, the electronic phase transition occurs above RT in RBaMn 2 O 6 . 
Experiment
A Characterization of the synthesized samples was performed by powder X-ray diffraction (XRD) method at RT. The magnetic properties were measured using a Quantum Design, Physical Property Measurement System (PPMS). The resistivity was measured using a standard four-probe method.
Results and Discussion
Figure 1 Superlattice reflection due to A-site cation ordering is also observed in the XRD patterns of x = 0.05 and −0.05. This indicates that both x = 0.05 and −0.05 samples retain the A-site ordered perovskite structure in spite of partial (5 %) substitution of Ba 2+ or Nd 3+ sites as shown in Fig. 1 (a) . We confirmed that all Nd 1+x Ba 1−x Mn 2 O 6 (−0.05 ≤ x ≤ 0.05) synthesized in this study have the A-site ordered perovskite structure. Lattice parameters of all samples remain almost unchanged as shown in Fig. 1 (b) .
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Let us begin with electron-doped NdBaMn 2 O 6 . We show in Fig. 2 We then show the magnetic and transport properties of hole-doped Fig. 4 . The hole-doping effect is quite contrastive to the electron-doping effect. Hole-doping suppresses the FM correlation just above T N . On the other hand, the A-type AFM phase is robust against hole-doping.
The magnetization reduction due to the A-type AFM order is clearly observed even for x = 0.05, but T N is reduced by about 10 K. As also clearly seen from the magnetization curves (Fig. 5) 8/9
